Best sequences under different soil contribution (β i ).
appear empty due to these trade-offs, and those regions with negative values of β i and null γ i would not belong to crops of interest.
Finally, not only the soil contribution (β i ) and cash contribution (γ i ) characterise crops, but also the infectivity σ i that the pathogen has for them. This dependence provides the opportunity to study further crop combinations with, for example, cash variants which have resistance to the pathogen -lowering σ i -and pay a yield cost for such resistance -decrease in γ i . Similarly, the pathogen could have different fitness values for both the cash crop and the cover crop -which could be replaced by a host crop with partial resistance (w j2 > 0).
Fixed parameters.
In the model, there are several parameters which have fixed values. We have compiled them in Table 1 (main text). Besides the infectivity and the death rate of the pathogen, which have the same values as in previous models, we have set the values for the rest. The soil (β i ) and cash (γ i ) contribution of the cash (c 1 ) and cover (c 2 ) crops have values according to the qualitative effect of their type of crop. During the same period, a cash crop decreases soil quality faster than a cover crop can recover it; and cover crops do not provide cash yield. The soil quality can be improved only up to a carrying capacity of K. The relative values of K and β 2 are chosen so as to reflect field observations (after four seasons of cover crops, the change in soil quality is not noticeable [1] ). The pathogen strain transition rate µ has a high value due to the quick adaptation of pathogens to hosts in agro-ecosystems [2] . The initial host density has an arbitrary value, but this does not affect the optimality of the sequences because the crop loss is proportional to the initial host density.
